Introduction
Throughout the history of the world, the ones who had confronted the bitterest face of poverty and war had always been the women. As known poverty and war affects human health either directly or indirectly, the effects of this condition on health and status of women in the society should not be ignored. This study intends to cast light on the effects of war and poverty on the reproductive health of women. For this purpose, the face of war affecting the women, the problem of immigration, inequalities in distribution of income based on gender and the effects of all these on the reproductive health of women will be addressed.
War and Women's Health
Famine, synonymous with war and poverty, is clearer for women; war means deep disadvantages such as full destruction, loss of future and uncertainty for women. Wars are conflicts that destroy families, societies and cultures that negatively affect the health of community and cause violation of human rights. According to the data of World Health Organization (WHO) and World Bank, in 2002 wars had been among the first ten reasons which killed the most and caused disabilities. Civil losses are at the rate of 90% within all losses (1) . War has many negative effects on human health. One of these is its effect of shortening the average human life. According to the data of WHO, the average human life is 68.1 years for males and 72.7 years for females. It is being thought that severe military conflicts in Africa shorten the expected lifetime for more than 2 years. In general, WHO had calculated that 269 thousand people had died in 1999 due to the effect of wars and that loss of 8.44 million healthy years of life had occurred (2, 3) . Wars negatively affect the provision of health services. Health institutions such as hospitals, laboratories and health centers are direct targets of war. Moreover, the wars cause the migration of qualified health employees, and thus the health services hitches. Assessments made indicate that the effect of destruction in the infrastructure of health continues for 5-10 years even after the finalization of conflicts (3) . Due to resource requirements in the restructuring investments after war, the share allocated to health has decreased (1).
Mortalities and Morbidities
The ones who are most affected from wars are women and children. While deaths depending on direct violence affect the male population, the indirect deaths kill children, women and elders more. In Iraq between 1990-1994, infant deaths had shown this reality in its more bare form with an increase of 600% (4). The war taking five years increases the child deaths under age of 5 by 13%. Also 47% of all the refugees in the world and 50% of asylum seekers and displaced people are women and girls and 44% refugees and asylum seekers are children under the age of 18 (5) . As the result of wars and armed conflicts, women are
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Women on the Other Side of War and Poverty: Its Effect on the Health of Reproduction of GBS infection and consequent transmission to the neonates emphasizes the importance of screening of these women between 35 to 37 weeks of gestation (9) . Maternal detection of GBS during pregnancy and administration of treatment to the mother during labor will lead to decreased incidence of neonatal GBS colonization and subsequently a reduction in the incidence of neonatal GBS disease. The Centers for Disease Control and Prevention (CDC) revised guideline recommended universal screening for GBS for all pregnant women from 35 to 37 weeks of gestation (7) . Despite these measures, GBS is a main cause of infectious mortality and morbidity among newborns (10) .
In a study done in Brazil, 19.8% of HIV infected pregnant women between 35 to 37 weeks gestation were found to be GBS colonized, which is higher than the prevalence of 14.1% in the control group without HIV. A similar pattern of the disease was shown in a study in Southern Africa (11) . A cross-sectional study of GBS colonization on 509 pregnant women in the DRC found 50% prevalence among HIV positive women which is significantly higher than 23.7% among HIV negative subjects (12) . However studies conducted in Uganda and Malawi showed that there was no significant association with HIV status (3, 13) .
It is obvious that no consensus has been reached concerning association of HIV infection with GBS colonization. The introduction of highly active antiretroviral drugs has markedly increased the survival rate of HIV infected women and it is important to determine whether this group of women has more predispositions to acquisition of GBS infection. Therefore, this work was designed to evaluate the association between GBS and HIV infection in pregnancy. The findings may suggest preventive measures such as antenatal screening, intrapartum antibiotic prophylaxis and possible GBS vaccination in condition of high prevalence in the region under study. Despite high clinical significance of GBS infection, there is a paucity of literature on the epidemiology of GBS infection among pregnant women in our locality.
Materials and Methods
This was a prospective comparative study conducted at the antenatal care clinics of University of Calabar Teaching Hospital (UCTH) over a period of 16 weeks from March 1, 2016 to June 31, 2016. UCTH is a tertiary healthcare facility which serves as the main referral center for Cross River state with estimated population of 2 888 966 people (14) .
Inclusion Criteria
The inclusion criteria for cases were consented pregnant women who were confirmed HIV positive and were within 35 to 37 weeks gestational age while the control group subjects were consented HIV negative pregnant women within 35 to 37 weeks of gestation.
Exclusion Criteria Non-consenting pregnant women were excluded from the study and any pregnant women that received any form of antibiotic therapy within 2 weeks prior to commencement of the study were also excluded.
Sample collection For each HIV positive subjects that was recruited, a socio-demographically similar HIV negative pregnant woman was recruited by simple random sampling. Sociodemographic similarity by age, marital status, and parity were chosen. Eligible pregnant women that consented to participate were counseled on the objectives and benefits of the study, and available treatment options. Recruitment was followed by data collection of sociodemographic characteristics, obstetric history and collection of laboratory samples for assessment of GBS colonization and sensitivity testing. Patients were kept in dorsal position with both knees flexed, observing routine aseptic procedure, with gloved hands, patients' anogenital samples were collected as follows: the labia minora were parted, a sterile swab stick was inserted up to 2 to 3 cm into the vagina and vaginal wall was swabbed circumferentially. A separate swab was used to swab the anus at the level of the anal sphincter. Swabs specimen collected were transported to the hospital Microbiology Research laboratory using Amies transport medium after proper labeling of specimen for analysis. After collecting the swabs from the vagina and anus, culture of the specimen was done within one hour of collection. The analysis of the specimen was done by a microbiologist and a laboratory scientist who was designated for the study. Isolates which showed characteristic morphology (small (0.5 to 1 mm), round, domed, smooth surfaced, translucent, mildly β-hemolytic or γ-hemolytic, entire edged colonies) on sheep blood agar were presumptively identified as Streptococcus agalactiae. Colonies with or without narrow zone of hemolysis were gram stained. To distinguish between streptococci and staphylococci, enzyme catalase test was done. GBS was identified as nonmotile, gram positive and catalase-negative cocci. The absence of effervescence was recorded as catalase negative which is a characteristic of GBSs.
Analysis of Data
Data was entered and analyzed using SPSS version 20.0. Frequency distributions of socio-demographic and obstetric characteristics of subjects were presented on frequency tables and charts. The prevalence or proportion of subjects with positive GBS test results was presented as total prevalence. Chi-square test and Fisher exact P value were used to compare categorical variable while independent t tests was used to compare means of the variables in the assessment of risk factors for GBS colonization. The results were presented in tables and graph. P values less than 0.05 were considered statistically significant at 95% CI.
Results
A total of 168 subjects were surveyed, from equal proportion of two groups of pregnant women with and without HIV infection. From this overall number, 18 subjects tested positive to GBS infection yielding an overall prevalence of 10.7%. The prevalence of GBS infection among HIV infected women was 15.5% while it was 6.0% among HIV negative women.
The prevalence of GBS infection was significantly higher among the subjects with primary (54.5%), compared with secondary (8.6%) and tertiary (6.6%) levels of education (P = 0.00) as shown in Table 1 . Other socio-demographic factors, including age groups, occupation, tribe, residential location and alcohol consumption did not show significant differences in prevalence of GBS infection (P > 0.05).
There was no significant difference in mean values of various anthropometric and obstetric factors assessed comparing the subjects with and without GBS infection (Table 2) .
Subjects with HIV infection had significantly higher prevalence of GBS infection, compared with those without HIV infection (15.5% vs. 6.0, P = 0.04) as shown in Table 3 . Also, among HIV positive subjects, there was significantly higher prevalence of GBS infection among concordant couples compared with discordant couples (29.6 vs. 8.3%, P = 0.04). Other obstetric factors including parity, use of contraception and last period of unprotected sex, did not show significant differences in the prevalence of GBS infection. Figure 1 shows a bar chart of Drug sensitivity to GBS. Among the 18 pregnant women who tested positive to GBS infection, most subjects were sensitive to ceftriaxone 16 (88.9%) and erythromycin 13 (72.2%), and drug sensitivity was least with ampicillin 3 (16.7%) and 
Discussion
Overall prevalence of anogenital GBS colonization in this study was 10.7%. This is similar to 9% prevalence previously reported in Calabar, the same study setting (15), and 11.3% reported in Ile-Ife, Nigeria (16) . Comparable prevalence rates of 10% and 9.8% were also reported in similar studies in Ibadan (17) and Maiduguri (18), Nigeria, respectively. However, much lower prevalence rate of 1.33% was reported in Uyo (19) and 6.6% was reported in Jos, Nigeria (20) . On the contrary, higher prevalence rates of 14%, 28.8% and 21.61% have been reported in earlier studies in Zaria, Nigeria (21), Uganda (22) and South Africa (23), respectively. A study in the DRC reported overall colonization rate of 20% amongst pregnant women (12) . Outside Africa, low colonization rates were reported in places such as Greece (6.6%) (24) and India (9.66%) (25) . The disparity in prevalence reported in the various studies agrees with possible roles played by geographical, environmental, and genetic factors and sampling technique in GBS prevalence in the various study settings (26) . Disparity in prevalence may also be due to differences in GBS identification techniques used, with possible higher sensitivity of detection using Lancefield antigen following culture enrichment rather than direct culture (27) . In this study, anal and vaginal swabs were separately collected, cultured and analyzed which is expected to have increased sensitivity to GBS. Further studies are required to identify specific aspects of lifestyle, behavior or cultural practices that may be responsible for increase in prevalence of GBS in different geographical locations.
In this study, prevalence of anogenital colonization with GBS among HIV infected subjects was found to be higher compared with non-infected subjects, and this was statistically significant (15% vs. 6.0%, P = 0.04). Our result agrees with a recent study in DRC where the prevalence of GBS in pregnant women was significantly higher among HIV positive women compared with HIV negative women. However, such an association was not found in other previous studies (28, 29) . A similar study in Malawi showed no significant difference in prevalence of GBS infection among HIV infected and non-infected subjects (21.7% vs. 19.4%, P = 0.32) (28) .In addition, in California there was no significant association between GBS colonization and HIV status (29) . The reasons for these discrepancies remain unclear. Implication of HIV infection as possible enabling factor for GBS infection may be based on immunosuppressive effect of retroviral disease, which increases susceptibility to infections. This may however be difficult to substantiate in this study where the mean CD4 count was not found to be significantly different comparing those with and without GBS infection. Similar study in Malawi found no significant difference in prevalence of GBS colonization among HIV positive women that had higher CD4 count levels (28).
In this study, level of education was significantly associated with GBS infection and was significantly higher among the subjects with primary (54.5%), compared with secondary (8.6%) and tertiary (6.6%) levels of education. Level of education may be associated with lower socioeconomic status, poor personal and environmental hygiene and poor access to preventive health services. This probably may not be unconnected to the difference in the level of hygiene and readiness to access health care demonstrable by the subjects with different levels of education. Other socio-demographic factors such as age, occupation and alcohol consumption were not significantly associated with GBS infection, suggesting that they are not risk factors that determine infectivity with GBS infection in the study setting.
None of the anthropometric and obstetric factors were found to be significantly associated with GBS infection. This includes mean CD4 count, which suggest that CD4 count may not be the sole determinant of the level of immunity, hence may not be a significant determinant of GBS infection. This is especially so when other factors may determine level of immunity, including nutrition, stress and genetics. Similarly, duration on ART was not found to be significantly different comparing subjects with and without GBS infection. Most infections with GBS in the study area were sensitive to ceftriaxone (88.9%) and erythromycin (72.2%), and drug sensitivity was least with ampicillin (16.7%) and penicillin G (22.2%). There was no difference in drug sensitivity comparing the subject with and without HIV infection. A previous study in the same setting (Calabar), found sensitivity to ampicillin (100%) and penicillin G (100%) (15) , while in different setting found resistance to ampicillin (100%) and penicillin (100%) (16) . It is not surprising to find this low sensitivity with penicillin and ampicillin. This may be a reflection of pattern of antibiotic use and abuse in the study setting, especially with the common non-prescription use of beta-lactam antibiotics for treatment of many clinical syndromes which encourages resistance. High sensitivity to ceftriaxone and erythromycin may be due to limited exposure of subjects to the prescription antibiotics which are relatively more expensive. Other environmental and socio-economic factors including poor hygiene and purchase of cheap but poor quality of drugs as well as genetic factors may also play key roles in determining pattern of antibiotic sensitivity found in this study (30, 31) .
Conclusion
This study revealed that there was a significantly higher prevalence of GBS anogenital colonization among HIV infected subjects. With the high prevalence of HIV especially in the study setting, preventive approach to GBS colonization is a worthy measure to cut down on the complication in the neonates. Level of education has a reverse relationship with rate of colonization, higher in pregnant women with low educational status. There was a marked sensitivity to ceftriaxone and erythromycin but resistance to penicillin G and ampicillin.
Recommendations
This high prevalence suggests the need to institute antenatal GBS screening protocol among high risk pregnancies especially among low-literate and HIV positive women. Those that test positive should receive follow-up treatment to prevent feto-maternal adverse effects. There is also, need for improvement in health education and counseling with emphasis on appropriate antibiotic use, personal and environmental hygiene, especially through the antenatal care clinics. There should be concerted effort towards discouraging self-medication and indiscriminate use of antibiotics which may promote drug resistance. This may require strengthening legal and health institutions responsible for pharmacovigilance and surveillance.
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